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Clinical Outcomes
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xReduce PVR by 50%

wReduce outlet resistance
wIncrease bladder contractility
wReduce recurrent UTI



Therapeutic targets

: o» Mucosal (Afferent) signaling
5 and/or

> Supraspinal and spinal centers

Bladder filling
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Potential Targets

» Acetylcholine - direct or indirect cholinergics

> Prostaglandin E2 — EP2/EP3 dual agonists

> Neurite growth Enhancers- TAC302, Amitriptyline

» TRP channels - TRPV4, TRPA1, TRPMS partial or
complete agonists

»> ATP - P,Y, receptor antagonists



Cholinergic Deficit- Direct vs
Indirect Agonists
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Bethanechol & UAB

w Baseline CMG - in Diabetic
UAB before drug

. CMG 30 minutes after 25
mg bethanechol

i Pdet Qmax 35 cm H,0 at a
volume of 250 ml
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Intravesical PGE2 For
Atonic Bladder
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Bethanechol + PGE2

w Bethanechol 50 mg q.i.d, for 6
weeks + weekly intravesical
PGE2 (1.5 mg/20 mL) to 9 male

“NonUae  uags &PVRat 3 months decreased
from 426 (405-480) to 325 (290—
252) mL

w Limited therapeutic effect over
placebo

Urine PGE2 Conc. ng/mL

Int J. Urology 2005 ; 12 (10); 875-880
BJU Int. 2004;93(1):89-92


http://onlinelibrary.wiley.com/doi/10.1111/j.1442-2042.2005.01140.x/full#f1

Distigmine & UAB

w Distigmine 5 mg daily add-on to a1-blockers for 8
weeks in 18 § and 21 # UAB patients

w Ave. age 75y and baseline PVR > 350mL
x Significant reduction of PVR and IPSS

w Frequent defecation, fecal incontinence, diarrhea,
frequent urination in 4 subjects

w Level of evidence 4; Grade of recommendation D

2014 ;105(1):10-6.
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Intravesical Administration-
Direct Agonist

Intravesical
Carbachol 30uM

Intravesical
saline



Mechanoreceptor-TRPV4

1)Bladder
filling leads to
stretching of
Als& actin
fibers
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TRPV4 and UAB model
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Neurotrohln Mimetics
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Plavix & TRPA1
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Myocyte signaling- Target

. > Facilitate Neurogenic contraction

- M, muscarinic agonists,

- N-type VGCC agonist (Ampyra)

B CB, antagonists

> Facilitate Spontaneous Contraction-
KCNQ and HCN channel blockers

» Decrease outlet Resistance

- 0, AR antagonists,
- NO donors, PDE9 inhibitors, BoNT-A,
- benzodiazepines, Baclofen, Dantrolene



Neuroc emc Contraction
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Acotiamide — Reduces PVR

Contraction (S3/S2 ratio)
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Neurogenic Contraction

*

4-AP 1 mg/Kg iv

Control 4-AP (0.5 mM)

w 4-AP, (Ampyra ) potentiate
voiding
w Directly stimulate pre-synaptic
DTX (100 nM) ?:)-(A;C(E.5mM) N'type VGCC (0.5mM) and
blocks Kv1 family at 1mM

J/L JR\ Jfll w Fampridine 30mg daily dose

improved spasticity in SCI
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Maggi et al. Brain Res. 1988 May 24;449(1-2):61-70.
Wu Z et al. J. Biol. Chem. 2009;284:36453-36461
Arch Med Res. 2010;41(7):567-75.

Spinal Cord. 2013 Nov 12
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CB, Antagonist & Afferents
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x CB, agonist reduced activity
in high threshold afferents

x Can anti-obesity drug
Rimonabant increase afferent
input in UAB?

CB, agonist raised MT and
CB, antagonist reduced MT

Dmitrieva et al J. Neurosci. 2002;22:7147-7153
Walczak et al. Neuroscience 2009;159(3):1154-63.
Exp Clin Endocrinol Diabetes 2013;121(1):20
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HCN Blockade — Bladder
Contractility

T y
10min 10° 10® 107 106 105 104
ZD7288 Conc. [M]

v Cumulative addition of
ZD7288 increased the
myogenic contractility of
human detrusor strips

. HCN4 expressed in human
bladder, HCN2 in heart




HCN Blocker vs TRPV4
Agonist

Urothelium denuded

Urothelium Intact
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KCNQ Blocker- Spontaneous
Contraction
2 KCNQ blockers increased
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Br J Pharmacol 2013; 169( 6), 1290-1304,



Reduction of Outlet
Resistance -Tamsulosin

w 97 # with 52 having DU/UAB studied over a 5 year trial
x 0.2 mg Tamsulosin daily for 6 or more weeks

w 32% of DU patients responded to Tamsulosin with >50% reduction in VS
combined with >30% increment in Qmax

i Level of evidence 4; Grade of recommendation C

Chang et al 2008; Int ] Urol” Vol 15(11)1, pages 981-985 2011;30(5):723-8
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Reduction of Urethral
Resistance -NO Donors
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baseline 0-5 min 5-10 min 10-15 min
x Isosorbide dinitrate 10mg sublingually to 12 SCI
patients

k. Resting external urethral sphincter pressures

decreased
2004;45(4):516-20.
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Targeting Spinal &
Supraspinal Control

micturition reflex

Neurotransmitter levels in rat PFC
Measured during awake CMG
by micro dialysis

Uprima®
3 mg sublingual tablets

apomorphine hydrochloride

apomorphine hydrochloride 3 mg
equivalent to 2.56 mg
apomorphine

Laughter is the best
medicine because it
releases dopamine & 5-HT

Chiba et al Neurourol Urodyn. 2015 Jul 30.



Uprima®

3 mg sublingual tablets

o
A o m o r h I n e & apomorphine hydrochloride

_1saline
Z 0.01 mg/kg
m 0.05 mg/kg

% change from Baseline

: 4J u{,*.. ;ri.] ,;—o-‘—q-%|
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[
—I e =
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Neuroscience 2009,15;162(4):1333-8
Brusa 2006; J. Urol 175; 202

equivalent to 2.56 mg
apomorphine

Micturition Volume

& Increases voiding
frequency and micturition
volume upto 45min

w Apo increases the afferent
activity and stimulate
central micturition center

x L-dopa in combination with
Domperidone reduced first
sensation to void



5-HT, , Agonist
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w Peripheral Acting Mu Opioid Receptor
Antagonists (Pegylated Naloxone)

w Naloxone blocks the inhibitory action of the
enkephalins on voiding

x Naloxone raised detrusor pressure of acute spinal
shock patients during CMG

w Naloxone diminished pelvic floor EMG activity In
10 detrusor areflexic patients from 4 month old
|OW€f Ievel SCI 1987 ; 137(6):1202-5

1982 Apr;14(2):98-102
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Summary
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